Vitamin B l2 concentration was determined by radioassay in 179 healthy volunteers between the ages of 20 and 93 years in order to determine whether vitamin B, 2 levels decline with advancing age. The authors found no statistically significant decline in vitamin B| 2 levels in older individuals, nor a difference between males and females. A review of previous reports identifies potential reasons for controversy regarding the normal concentration of vitamin Bi 2 in the elderly. (2) Are assay results of serum B) 2 a valid measure of total body B| 2 ? (3) Should asymptomatic patients with borderline low B, 2 levels be treated? The present study addresses the first question and assesses the change of B !2 levels with aging as measured by radioassay in 179 healthy subjects.
Vitamin B l2 concentration was determined by radioassay in 179 healthy volunteers between the ages of 20 and 93 years in order to determine whether vitamin B, 2 levels decline with advancing age. The authors found no statistically significant decline in vitamin B| 2 levels in older individuals, nor a difference between males and females. A review of previous reports identifies potential reasons for controversy regarding the normal concentration of vitamin Bi 2 in the elderly. (Key Words: Vitamin B )2 ; Aging; Geriatrics) Am J Clin Pathol 1986; 85: [32] [33] [34] [35] [36] OVER THE YEARS, we have encountered a number of hospitalized and outpatient elderly individuals with mild to moderate reductions in the serum concentration of vitamin B12 without clinical signs of B) 2 deficiency. Controversy has existed for 30 years concerning normal serum B,2 levels in various age groups. 2 2 a valid measure of total body B| 2 ? (3) Should asymptomatic patients with borderline low B, 2 levels be treated? The present study addresses the first question and assesses the change of B !2 levels with aging as measured by radioassay in 179 healthy subjects.
Materials and Methods
Two hundred sixty-three individuals were screened by means of a questionnaire from which 179 healthy subjects ranging in age from 20 to 93 years were chosen. The questionnaire included medical, dietary, and drug information. No subjects were institutionalized, and all were ambulatory. Those who had a history of vitamin B !2 abnormalities or problems associated with deficient serum B i2 levels were eliminated from the study. Other subjects not included in the analysis were those with a history of anemia (including pernicious anemia), cancer, multiple myeloma, sprue, Crohn's disease, active peptic ulcer disease, severe gastritis, or gastrectomy. Anyone taking oral contracep-tives, vitamin C, chloral hydrate or anti-convulsants also were excluded, as were pregnant women and strict vegetarians.
A 4-mL blood sample was drawn from each individual by routine venipuncture between 9 A.M. and 3 P.M., clotted for approximately 2 hours, and centrifuged, and the serum was aloquoted in duplicate and frozen at -7 0 °C until all samples were collected. Samples were assayed at room temperature using the Corning IMMO PHASE® radioassay for vitamin B 12 . This radioassay was chosen because it was the assay in use when the clinical questions arose. Furthermore, the hospital laboratory selected it because of its use of purified intrinsic factor as a binding protein, its reproducibility, its correlation with other radioassay systems, and its cost. Based upon the initial standardization of the assay, the intrasample coefficient of variation for B, 2 values in a low range (357-562 pg/mL) was 10%; for values in a medium range (823-1,000 pg/ mL), 3.5%; and for values in a high range (1,093-1,397 pg/mL), 3%. Each sample was assayed in duplicate, and those that fell above or below the reference range provided by the company (171-953 pg/mL) were reassayed (11 samples).
The average of duplicate readings of B 12 levels for each individual was used to compute the mean and standard error of the mean. Pearson's correlation coefficient was calculated to determine the correlation between age and B] 2 levels for all subjects and for males and females. Analysis of variance was used to compare B| 2 levels among age groups by decade and between sexes. The Student's Mest was used to compare B 12 levels between subjects younger than 70 years old and older than 70 years old.
Results
Figure 1 graphically displays the measured serum vitamin B, 2 concentration in each subject and indicates a random distribution (r = -0.0069). Table 1 shows the mean and standard error of the mean for B )2 concentration by sex and by decade. Subjects younger than 70 also are combined and compared with those older than or equal to 70 years of age. There are no statistically significant differences in Bi 2 concentration among any of the groups. The reference range determined by our laboratory using the Corning IMMO PHASE radioassay for vitamin B, 2 is441 ± 13pg/mL.
Discussion
This study shows no difference in the serum concentration of vitamin B 12 in a population of healthy ambulatory individuals from 20 to 93 years of age. Previous studies comparing normal vitamin B, 2 ported no significant change. Discrepancies from the past concerning changes in vitamin B| 2 levels with aging may be due to biases in sample selection or assay technics. The present results support the conclusion that serum vitamin B 12 levels do not decrease with age in healthy, nutritionally stable adults.
